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Objectives

Determine plasma orexin-A (hypocretin 1) levels in

patients with narcolepsy.

Study design

Clinical study.

Study population

Twelve Japanese narcoleptic patients met the criteria of

narcolepsy of the International Classification of Sleep

Disorders and age- and gender-matched controls. All 12

narcoleptic subjects are human leukocyte antigen (HLA)

DR2 and DQB1*0602 positive, and 11 patients exhibit cata-

plexy. All controls were free of sleep, eating disorders and

diabetes mellitus.

Methods

Blood samples were collected between 09:30 and 08:00

am, after overnight fasting, and before breakfast. One ml of

plasma was extracted using a reverse-phase SEP-PACK C

18 column and reconstituted in 0.25 ml of assay buffer.

Orexin-A levels were measured with a commercially avail-

able radioimmunoassay (Peninsula Laboratories, San

Carlos, CA).

Results

Plasma orexin-A in patients with narcolepsy ranged from

11 to 25 pg/ml, and the mean (^SD) plasma orexin-A levels

of narcoleptic subjects, 20.83 (^4.34) pg/ml, were signifi-

cantly lower (t ¼ 4:55, d.f. ¼ 34, P , 0:0001) than that of

the control group (range 20–33 pg/ml; 26.67 ^ 3.23 pg/ml).

There was no relationship between plasma orexin-A

concentrations and age, gender, body mass index, age at

onset, or duration of illness. Orexin-A in 18 of the control

subjects was measured twice, each time under identical

conditions, 1–2 days apart, and the results of repeated

sampling indicated that plasma orexin-A is a fairly stable

trait within individuals.

Conclusions

Orexin-A (hypocretin-1) is detectable in the human

plasma. Levels are significantly lower in narcolepsy versus

age- and gender-matched normal controls. Low levels of

orexin-A in plasma could serve as a biological marker for

narcolepsy.

Comment

The recent discovery that human narcolepsy is associated

with decreased hypocretin/orexin transmission in brain and

cerebrospinal fluid (CSF) [1–3] is opening the way to novel

diagnostic procedures. Most notably, decreased CSF hypo-

cretin-1 (also called orexin-A) levels has been shown to be a

highly specific and sensitive test for the diagnosis of narco-

lepsy, especially in cases with HLA-DQB1*0602 and cata-

plexy [4–7]. The finding has been confirmed independently

by several other investigators [8,9] and is likely to be applic-

able in clinical practice. Although lumbar punctures are

widely used in neurology, patients would clearly benefit if

less invasive methods could be developed to evaluate hypo-

cretrin/orexin deficiency. To address this issue, a flurry of

recent publications has reported on the measurement of

hypocretin/orexin-like immunoreactivity in human plasma

under various conditions.

In this publication by Higuchi et al., plasma hypocretin-1/

orexin-A levels were measured in patients with narcolepsy
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and found to be significantly lower than age- and gender-

matched controls. However, the result is not consistent with

the previous report by Dalal et al. [9] which did not detect

any changes in plasma hypocretin-1/orexin-A levels in

hypocretin/orexin deficient (CSF) narcolepsy. All published

individual plasma levels, including these two studies, were

never convincingly demonstrated to correspond to the genu-

ine hypocretin/orexin signals. The immunoreactive (IR)

plasma hypocretin-1/orexin-A levels in the narcoleptic and

controls, reported by both Higuchi et al. and Dalal et al., are

very close to the detection limit of the assay, and thus it is

difficult to know whether the hypocretin/orexin signal can

truly be distinguished from the assay background. Neither

group has demonstrated that increasing the volume of blood

applied results in a linear increase in the hypocretin/orexin

signal detected (see evaluation of the CSF measuresments

[10]). It is also not conclusive whether the signal reported

reflects authentic hypocretin-1/orexin-A, peptide fragments

or even other substances cross-reacting with the orexin-A

antibody used (Peninsula Laboratories, San Carlos, CA).

Arihara et al. [11] previously demonstrated that the major

part of the IR hypocretin 1/orexin-A signal (using their own

antibody) in the blood corresponds to the authentic hypo-

cretin 1/orexin-A high-performance liquid chromatography

(HPLC) fraction. However, the HPLC data was generated

from a single pool of 30 ml of plasma samples (Takahashi,

personal communication), and it was not certain whether IR

levels (without HPLC purification), reported in each indivi-

dual in various studies, reflected authentic hypocretin 1/

orexin-A. In our laboratory, we have attempted to measure

plasma hypocretin 1/orexin-A levels using the same extrac-

tion method, adding ethylenediaminetetra and aprotinin (a

protease inhibitor) in the vacutaners and measuring the

signal with another commercial antibody that we used for

the CSF measures (Phoenix Pharmaceuticals, Belmont,

CA). Larger initial volumes of plasma (10 ml) were used,

but we could not detect a signal in the blood of ten controls

and two narcoleptic subjects (,5 pg/ml). Thus, our results

are also inconsistent with the studies by Higuchi et al. and

Dalal et al., and rather point out the necessity for more

detailed evaluations of the plasma assay and, similarly, an

examination of whether the handling and method of the

blood collection (i.e., by various anticoaglants and protein

inhibitors) affect the hypocretin/orexin levels in the blood.

At the conceptual level, hypocretin/orexin are likely to

exist in the blood. Finding decreased or normal levels in

narcolepsy is, however, technically very difficult. Small

amounts of peptides can leak from the brain to the periphery

through the brain blood barrier. An increasing number of

studies have demonstrated that hypocretin/orexin receptors

are present in the periphery [12] and that low levels of hypo-

cretins/orexin are likely to be produced peripherally [13]. All

these factors could contribute to the existence of a small

amount of hypocretin/orexin in plasma. If it is found that

the major portion of hypocretin/orexin signals in the blood

originates in the brain, and/or global (i.e., both central and

peripheral) hypocretin/orexin deficiency exists in narco-

lepsy-cataplexy, then we may be able to detect low hypocre-

tin 1/orexin-A levels in the blood. In this respect, the results

presented in the current manuscript are very interesting. At

the present time, however, the measures cannot be used diag-

nostically because the signal is likely to be partially masked

by a high background. Although the mean plasma hypocretin

1/orexin-A level is significantly lower in narcolepsy, the

sensibility to detect hypocretin/orexin deficiency in narco-

lepsy is low — only 25% (at 100% specificity).

Whether or not these results will be confirmed, we hope

that our commentary will clarify the current state of affairs

regarding hypocretin measurements in plasma. At this stage,

it is still uncertain if the measured levels are genuine and if

the test is sensitive enough to be used for any functional

assays or diagnostically. However, the finding of Higuchi et

al. is promising and deserves further study. If the major

signal is real and the assay is improved in terms of the

signal-noise ratio, plasma hypocretin 1/orexin-A measures

might be used routinely at sleep clinics to diagnose narco-

lepsy.
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